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PRACTICE PAPER 13
CHAPTER 10 VECTOR ALGEBRA

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : Xl DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION - A
Questions 1 to 10 carry 1 mark each.
1. The position vector of the point which divides the join of points with position vectors 2a—3b and
a+b intheratio 3:1is
3a—2b 7a-8b
(a)

2 (®) 4

3a 5a

c) — d) —

(c) 1 (d) n
2. The angle between two vectors a and b with magnitudes +/3 and 4, respectively, and ab =2+/3 is

T T S5 T

a) — b) — c) — d) =

(a) 3 (b) 5 (c) 5 (d) 5

3. The vectors from origin to the points A and B are a= 2?—3] +2k and b=2i+ 3] +k ,respectively,
then the area of triangle OAB is

(a) 340 (b) V25 ©) %\/229 (d) v229
4. 1f |al=10,|b|=2 and ab=12, then value of |axb| is
(8)5 (b) 10 (©) 14 (d) 16

5. The value of 4 for which the two vectors 3i—6]+k and 2i—4]+ Ak are parallel is
3 2 5 2
a) — b) — c) — d) —
@ 7 () 3 © 7 @2
6. If a,b,c are three vectors such that a+b+c=0 and |a]=2,|b|=3,|c|=5 then value of
ab+bc+ca is

@0o (b) 1 (c)-19 (d) 38

7. The area of the parallelogram whose adjacent sides are determined by the vectors a = i- ] +3k and
b=2i-7]j+k is
(a) 15 (b) 1543 (c) 15v/2 (d) None of these

8. Area of a rectangle having vertices A, B, C and D with position vectors —i+%] +4k, f+%] +4k,
o 1 “ N o 1 “ n - -
I_E j+4k and —i 5 J+4k, respectively is
(8) 1/2 (b) 1 ©) 2 (d) 4

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of
reason (R). Mark the correct choice as:
(a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of assertion (A).

® | SMART ACHIEVERS 1

JEE | NEET | FOUNDATION



(b) Both Assertion (A) and Reason (R) are true but Reason(R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.
(d) Assertion (A) is false but reason (R) is true.

9. Assertion (A): If means a=3i—4]+2k and b=2i—3]+ pk are mutually perpendicular then p is
-9.
Reason (R): For perpendicular vectors, ab =0

10. Assertion (A): If two vectors are inclined at an angle, so that their resultant is also a unit vector,
then sin 0 1s 73

Reason (R): If two vectors are inclined at an angle, so that their resultant is also a unit vector, then
sin 0 is 1/2.

SECTION-B

Questions 11 to 14 carry 2 marks each.
11. If a and b are perpendicular vectors, | a+b| = 13 and |a| = 5 find the value of |b .

12.If a and b are two unit vectors such that a+b is also a unit vector, then find the angle between a
and b.

13. Find the area of the parallelogram whose adjacent sides are determined by the vectors a = i- ] +3Kk
and b=2i-7]j+k.

14. Find the area of a triangle having the points A(1, 1, 1), B(1, 2, 3) and C(2, 3, 1) as its vertices.

SECTION-C

Questions 15 to 17 carry 3 marks each.

15. Find a unit vector perpendicular to each of the vectors a+2b and 2a+b, where a=3i+2] + 2k
and b=i+2j-2k.

16. If a=i— j+7k and b=>5i— ] + Ak, then find the value of A, so that a+band a—b are
perpendicular vectors.

17. Show that the vectors 2i — ] +k, f—3] —5k and 3i— 4] — 4k form the vertices of a right angled
triangle.

SECTION -D
Questions 18 carry 5 marks.
18.1f a, b and ¢ are mutually perpendicular vectors of equal magnitudes, show that the vector
a+b+c isequally inclinedto a, b and c.

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Case-Study 1: Read the following passage and answer the questions given below.
Aditi purchased an air plant holder which is in the shape of a tetrahedron. Let A, B, C and D are the
coordinates of the air plant holder where A=(1,1,1),B=(2,1,3),C=(3,2,2)and D = (3, 3, 4).
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Based on the above information, answer the following questions.
(i) Find the position vector AB. (1)

(ii) Find the position vector AC . (1)

(iii) Find the unit vector along AD vector. 2

OR
(iii) Find the area of AABC). (2)

20. Case-Study 2: Read the following passage and answer the questions given below.
Ritika starts walking from his house to shopping mall. Instead of going to the mall directly, she first
goes to a ATM, from there to her daughter’s school and then reaches the mall. In the diagram, A, B,

C and D represent the coordinates of House, ATM, School and Mall respectively.
s

B(-2,4,1) C(-1,5,5) I

2N\
S

(i) Find the position vector AB. (1)
(ii) Find the position vector BC . (1)
(iii) Find the unit vector along AD vector. 2
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PRACTICE PAPER 13
CHAPTER 10 VECTOR ALGEBRA (ANSWERS)

SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : Xl DURATION : 1% hrs

General Instructions:

(i).  All questions are compulsory.

(if). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(iii). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks
each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

(iv). There is no overall choice.

(v). Use of Calculators is not permitted

SECTION-A

Questions 1 to 10 carry 1 mark each.
1. The position vector of the point which divides the join of points with position vectors 2a—3b and
a+b intheratio 3:1is

@ 22D (0 2% © 2 @2

2 4 4

5a
Ans. (d) —
@ >

2. The angle between two vectors a and b with magnitudes +/3 and 4, respectively, and ab =2+/3 is
T T 5 T
a) — b) — C) — d) =
(a) 3 (b) 5 (©) 5 (d) 5
T
Ans. (a) —
(a) 3

3. The vectors from origin to the points A and B are a= 2?—3] +2k and b=2i+ 3] +k ,respectively,
then the area of triangle OAB is

() 340 (b) V25 (©) %J@ (d) V229
Ans. (c) %\/@

4. 1f |al=10,|b|=2 and ab=12, then value of |axb| is
@5 (b) 10 (©) 14 (d) 16
Ans. (d) 16

5. The value of 4 for which the two vectors 3i—6]+k and 2i—4]+ Ak are parallel is
3 2 5 2
a) — b) — c) — d) —
@ 3 () 3 © 3 O

2
Ans. (b) =
()3

6. If a,b,c are three vectors such that a+b+c=0 and |al=2,|b|=3,|c|=5 then value of
ab+bc+ca is
(a) 0 (b) 1 (©) - 19 (d) 38
Ans. (c) - 19
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7. The area of the parallelogram whose adjacent sides are determined by the vectors a = i- ] +3k and
b=2i-7]j+k is
(a) 15 (b) 1543 (c) 15v/2 (d) None of these
Ans. () 15v/2

8. Area of a rectangle having vertices A, B, C and D with position vectors —i+%] +4Kk, f+%] +4Kk,

f—% j+4k and —i—%] +4K , respectively is

(a) 1/2 (b) 1 (c)2 (d) 4
Ans. (c) 2

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of

reason (R). Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of assertion (A).
(b) Both Assertion (A) and Reason (R) are true but Reason(R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason (R) is true.

9. Assertion (A): If means a=3i—4]+2k and b=2i—3]+ pk are mutually perpendicular then p is
-9.
Reason (R): For perpendicular vectors, ab =0

Ans. (a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of
assertion (A).

10. Assertion (A): If two vectors are inclined at an angle, so that their resultant is also a unit vector,
then sin 0 1s 73

Reason (R): If two vectors are inclined at an angle, so that their resultant is also a unit vector, then
sin 0 is 1/2.
Ans. (c) Assertion (A) is true but reason (R) is false.

SECTION-B

Questions 11 to 14 carry 2 marks each.
11. If a and b are perpendicular vectors, | a+b| = 13 and |a| = 5 find the value of |b .
Ans: Given| a+b| =13
|a+b[?=169 = (a+b).(a+b) =169
—|al? +2ab+|b[?=169
=laf +|bf=169 [~alb=ab=0]
—|b?=169-|a*=169—25=144
—|b|=12

12.If a and b are two unit vectors such that a+b is also a unit vector, then find the angle between a
and b..
Ans: Given that a+b is also a unit vector
- la+b|=1
|a+b=(a+b).(a+b)
—=|af +2ab+|b[f=12 =1
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13.

14.

15.

=1+2ab+1=1 |-]al=1|bl=1]
= 2ab=-1= 3= =[a[[Blcoso =~

= 1x1xcosé :_%3 cosé :—%: cosé ZCOS%

2

3

=0

Find the area of the parallelogram whose adjacent sides are determined by the vectors a = i- ] +3K
and b=2i-7]j+k.
Ans: Adjacent sides of parallelogram are given by the vectors a=i— j+3Kk and b=2i—7]+k.

A A A

i ]k
Now, axb=|1 -1 3|=20i+5])-5k
2 -7 1

—|axb |=/400+ 25+ 25 = /450 =152
Hence, the area of the given parallelogram is 152 sg. units.

Find the area of a triangle having the points A(1, 1, 1), B(Z, 2, 3) and C(2, 3, 1) as its vertices.
Ans: We have AB = j+2k and AC =i+2].

The area of the given triangle is %|ﬁ>< AC |

i j ok

Now, ABxAC=[0 1 2/=-4i+2j-k
120

Therefore, | ABx AC |=16+4+1=+/21

Thus, the required area is% | ABx AC |= %\/ﬁ

SECTION -C

Questions 15 to 17 carry 3 marks each.
Find a unit vector perpendicular to each of the vectors a+2b and 2a+b, where a=3i+2] + 2k
and b=i+2j-2k.
Ans. Given that a=3i+2]+2k and b=i+2]j—2k
sa+2b=3i+2]+2k+2(1+2]j-2k)
=3i+2j+2k+2i+4]-4k =5i+6] — 2k
and 2a+b=23i+2]+2k)+i+2j-2k
=6i+4]+4k+i+2]-2k =7i+6]+2k
Now, perpendicular vector of a+2b and 2a+b
i ]k
=15 6 -2/=(12+12)i—(10+14)]+(30-42)k
7 6 2
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16.

17.

= 241 - 24§ ~12k =12(2i -2 - k)
J122i-2]-k)__ 2i-2j-k
S 12V4+4+1 9
:iM:i(zf 2 - 1A]

3

.. Required unit vector =

If a=i—j+7K and b=>5i— j+ Ak, then find the value of X, so that a+band a—b are
perpendicular vectors.

Ans: Given that a=i— j +7k and b="5i— j + Ak

L a+b=i-j+7k+5i— j+ Ak =6i— 2]+ (7+ A)K

and a—b=i-]+7k—5i+ j— Ak =—4i+ (7 - )k

Now, a+band a—b are perpendicular vectors

— (a+b).(a=b)=0

— (61—2]+(7+A)K).(~4i +(7- )k =0

= -24+0+(7+A)(7-1)=0

= -24+49-1*=0=>1°=25=>1=45

Show that the vectors 2i — ] +k, f—3] ~5k and 3i - 4] — 4k form the vertices of a right angled
triangle.

Ans: Let A= 2i— j+k B=i-3j-5k and C = 3i—4] -4k
AB = (i-3j—-5k)—(2i— j+k) =—i—2] -6k

=| AB |=/1+4+36 = /41

BC = (3i—-4]—4k)—(i—3]-5k) =2i— j+k
=|BC |- V4+1+1=6

and AC = (3i—4] —4k)—(2i— j+k)=i-3] -5k
:>|A—C|:\/1+97+25:«/£

-] ABJP</AC | +| BC

Hence, ABC is a right angled triangle.

SECTION-D

Questions 18 carry 5 marks.

18.1f a, b and ¢ are mutually perpendicular vectors of equal magnitudes, show that the vector

a+b+c isequally inclinedto a, b and c.

Ans: Given that a, b and ¢ are mutually perpendicular vectors.

. ab=bc=ca=0

It is also given that |a|=|b|< c|

Let vector a+b+c beinclinedto a, b and ¢ atangles a, p and y respectively.
_ (a+b+c)a aa+ba+ca |af+0+0

“|la+b+cla] |a+b+c|la] |a+b+c|a|

Cosa

_laf _ a|
|la+b+cl|la] |a+b+c]|
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_ (@a+b+c)b ab+bb+chb  0+|b}+0
la+b+c||b| |a+b+c|lal |a+b+c]|a|
= — |_.6|2_. = = = |§| =
la+b+cl|la] |a+b+c]|

_ (a+b+c)c ac+bc+cc  0+0+|cf
la+b+c|c| |a+b+c|la] |a+b+c]al

_ e e

la+b+cl|la] |a+b+c]|

Now as |a|=|b|=| c|, therefore, cosa = cosp = cosy
Lo=B=y o o )
Hence, the vector a+b+c isequally inclinedto a, b and c.

SECTION — E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Case-Study 1: Read the following passage and answer the questions given below.
Aditi purchased an air plant holder which is in the shape of a tetrahedron. Let A, B, C and D are the
coordinates of the air plant holder where A=(1,1,1),B=(2,1,3),C=(3,2,2)and D =(3, 3, 4).

Based on the above information, answer the following questions.
(i) Find the position vector AB. (1)
(ii) Find the position vector AC . (1)
(iii) Find the unit vector along AD vector. (2)
OR

(iii) Find the area of AABC) 2
Ans. (i) Position vector AB

(2—1)1+(1—1)}+(3 l)k =i+2k
(i) Posmon vector AC

(3—1)1+(2—1)]+(2—1)k —2z+1+k
(iii) Unit vector along AD = AD

|AD| |
2i+2j+3k _2:+2;+3k_ (2?-1-2}-1—35:)

_\/234.22.,_33 - \/4+4+9 _\/ﬁ

OR
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(iii) Area of AABC = =| ABx AC |

I\)II—‘

i&
ABX AC = 2[=i(0-2)- ;(1—4)+k(1—0)
1

=—21+3]+k
= |ABX AC |= (-2 +3* + P= 4+ 9+1 =14

20. Case-Study 2: Read the following passage and answer the questions given below.
Ritika starts walking from his house to shopping mall. Instead of going to the mall directly, she first
goes to a ATM, from there to her daughter’s school and then reaches the mall. In the diagram, A, B,
C and D represent the coordinates of House, ATM, School and Mall respectively.

P = =L
—_— O .

(i) Find the position vector AB. (1)

(ii) Find the position vector BC . (1)

(iii) Find the unit vector along AD vector. (2)
Ans. (i) Position vector AB
=(-2-2)i+(4-1)]+(1-Dk =-3i+3]

(ii) Position vector BC
=(-1+2)i+G-4)j+G-Dk =i+ ] +4k

(iii) Unit vector along AD = AD
| AD|
f+]+4l§ i+]+4k 1 » ~ » 1 » 2
= = i+ j+4k)=——(+ j+4k
V11244 141416 f( J+49 3ﬁ( J+49
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